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Description

I. TECHNICAL FIELD

[0001] The present invention relates to devices and
methods for repairing aneurysms, and more particularly,
to a balloon catheter operable to position a balloon in a
branch artery from an ipsilateral access site. The
EP684022 discloses such a device.

II. BACKGROUND ART

[0002] An aneurysm is an abnormal dilation of a layer
or layers of an arterial wall, usually caused by a systemic
collagen synthetic or structural defect. An abdominal aor-
tic aneurysm is an aneurysm in the abdominal portion of
the aorta, usually located in or near one or both of the
two iliac arteries or near the renal arteries. The aneurysm
often arises in the infrarenal portion of the diseased aorta,
for example, below the kidneys. A thoracic aortic aneu-
rysm is an aneurysm in the thoracic portion of the aorta.
When left untreated, the aneurysm may rupture, usually
causing rapid fatal hemorrhaging.
[0003] Aneurysms may be classified or typed by their
position as well as by the number of aneurysms in a clus-
ter. Typically, abdominal aortic aneurysms may be clas-
sified into five types. A Type I aneurysm is a single dilation
located between the renal arteries and the iliac arteries.
Typically, in a Type I aneurysm, the aorta is healthy be-
tween the renal arteries and the aneurysm and between
the aneurysm and the iliac arteries.
[0004] A Type II A aneurysm is a single dilation located
between the renal arteries and the iliac arteries. In a Type
II A aneurysm, the aorta is healthy between the renal
arteries and the aneurysm, but not healthy between the
aneurysm and the iliac arteries. In other words, the dila-
tion extends to the aortic bifurcation. A Type II B aneu-
rysm comprises three dilations. One dilation is located
between the renal arteries and the iliac arteries. Like a
Type II A aneurysm, the aorta is healthy between the
aneurysm and the renal arteries, but not healthy between
the aneurysm and the iliac arteries. The other two dila-
tions are located in the iliac arteries between the aortic
bifurcation and the bifurcations between the external ili-
acs and the internal iliacs. The iliac arteries are healthy
between the iliac bifurcation and the aneurysms. A Type
II C aneurysm also comprises three dilations. However,
in a Type II C aneurysm, the dilations in the iliac arteries
extend to the iliac bifurcation.
[0005] A Type III aneurysm is a single dilation located
between the renal arteries and the iliac arteries. In a Type
III aneurysm, the aorta is not healthy between the renal
arteries and the aneurysm. In other words, the dilation
extends to the renal arteries.
[0006] A ruptured abdominal aortic aneurysm is pres-
ently the thirteenth leading cause of death in the United
States. The routine management of abdominal aortic an-
eurysms has been surgical bypass, with the placement

of a graft in the involved or dilated segment. Although
resection with a synthetic graft via transperitoneal or ret-
roperitoneal approach has been the standard treatment,
it is associated with significant risk. For example, com-
plications include perioperative myocardial ischemia, re-
nal failure, erectile impotence, intestinal ischemia, infec-
tion, lower limb ischemia, spinal cord injury with paralysis,
aorta-enteric fistula, and death. Surgical treatment of an
abdominal aortic aneurysm is associated with an overall
mortality rate of five percent in asymptomatic patients,
sixteen to nineteen percent in symptomatic patients, and
is as high as fifty percent in patients with ruptured ab-
dominal aortic aneurysms.
[0007] Disadvantages associated with conventional
surgery, in addition to the high mortality rate, include an
extended recovery period associated with the large sur-
gical incision and the opening of the abdominal cavity,
difficulties in suturing the graft to the aorta, the loss of
the existing thrombosis to support and reinforce the graft,
the unsuitability of the surgery for many patients having
abdominal aortic aneurysms, and the problems associ-
ated with performing the surgery on an emergency basis
after the aneurysm has ruptured. Further, the typical re-
covery period is from one to two weeks in the hospital,
and a convalescence period at home from two to three
months or more, if complications ensue. Since many pa-
tients having abdominal aortic aneurysms have other
chronic illnesses, such as heart, lung, liver and/or kidney
disease, coupled with the fact that many of these patients
are older, they are less than ideal candidates for surgery.
[0008] The occurrence of aneurysms is not confined
to the abdominal region. While abdominal aortic aneu-
rysms are generally the most common, aneurysms in oth-
er regions of the aorta or one of its branches are possible.
For example, aneurysms may occur in the thoracic aorta.
As is the case with abdominal aortic aneurysms, the wide-
ly accepted approach to treating an aneurysm in the tho-
racic aorta is surgical repair, involving replacing the an-
eurysmal segment with a prosthetic device. This surgery,
as described above, is a major undertaking, with asso-
ciated high risks and with significant mortality and mor-
bidity.
[0009] Over the past five years, there has been a great
deal of research directed to developing less invasive, per-
cutaneous, e.g., catheter directed, techniques for the
treatment of aneurysms, specifically abdominal aortic an-
eurysms. This has been facilitated by the development
of vascular stents, which can and have been used in con-
junction with standard or thin-wall graft material in order
to create a stent-graft or endograft. The potential advan-
tages of less invasive treatments have included reduced
surgical morbidity and mortality along with shorter hos-
pital and intensive care unit stays.
[0010] Stent-grafts or endoprostheses are now FDA
approved and commercially available. The delivery pro-
cedure typically involves advanced angiographic tech-
niques performed through vascular accesses gained via
surgical cutdown of a remote artery, such as the common
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femoral or brachial arteries. Over a guidewire, the appro-
priate size introducer will be placed. The catheter and
guidewire is passed through the aneurysm, and with the
appropriate size introducer housing a stent-graft, the
stent-graft will be advanced along the guidewire to the
appropriate position. Typical deployment of the stent-
graft device requires withdrawal of an outer sheath while
maintaining the position of the stent-graft with an inner-
stabilizing device. Most stent-grafts are self-expanding;
however, an additional angioplasty procedure, e.g., bal-
loon angioplasty, may be required to secure the position
of the stent-graft. Following the placement of the stent-
graft, standard angiographic views may be obtained.
[0011] Due to the large diameter of the above-de-
scribed devices, typically greater than twenty French (3F
= 1 mm), arteriotomy closure requires surgical repair.
Some procedures may require additional surgical tech-
niques, such as hypogastric artery embolization, vessel
ligation, or surgical bypass in order to adequately treat
the aneurysm or to maintain flow to both lower extremi-
ties. Likewise, some procedures will require additional,
advanced catheter directed techniques, such as angi-
oplasty, stent placement, and embolization, in order to
successfully exclude the aneurysm and efficiently man-
age leaks.
[0012] While the above-described endoprostheses
represent a significant improvement over conventional
surgical techniques, there is a need to improve the en-
doprostheses, their method of use and their applicability
to varied biological conditions. Accordingly, in order to
provide a safe and effective alternate means for treating
aneurysms, including abdominal aortic aneurysms and
thoracic aortic aneurysms, a number of difficulties asso-
ciated with currently known endoprostheses and their de-
livery systems must be overcome. One concern with the
use of endoprostheses is the prevention of endo-leaks
and the disruption of the normal fluid dynamics of the
vasculature.
[0013] Devices using any technology should prefera-
bly be simple to position and reposition as necessary,
should preferably provide an acute fluid tight seal, and
should preferably be anchored to prevent migration with-
out interfering with normal blood flow in both the aneu-
rysmal vessel as well as branching vessels. In addition,
devices using the technology should preferably be able
to be anchored, sealed, and maintained in bifurcated ves-
sels, tortuous vessels, highly angulated vessels, partially
diseased vessels, calcified vessels, odd shaped vessels,
short vessels, and long vessels. In order to accomplish
this, the endoprostheses should preferably be extenda-
ble and reconfigurable while maintaining acute and long
term fluid tight seals and anchoring positions.
[0014] The endoprostheses should also preferably be
able to be delivered percutaneously utilizing catheters,
guidewires and other devices which substantially elimi-
nate the need for open surgical intervention. Accordingly,
the diameter of the endoprostheses in the catheter is an
important factor. This is especially true for aneurysms in

the larger vessels, such as the thoracic aorta.
[0015] Another concern associated with devices and
methods for repairing aneurysms is graft in-folding in
smaller vessels. For example, a particular endoprosthe-
sis may have a branch extending into an internal iliac
artery. A graft in-fold in a smaller vessel, such as an in-
ternal iliac, may create blood flow disruptions that narrow
the lumen. Accordingly, ballooning the side arm endo-
prosthesis irons the fabric folds and expands the stents
to fully oppose the vessel wall. Therefore, a balloon cath-
eter which is capable of delivering a balloon in a branch
vessel, such as an internal iliac, from an ipsilateral access
site is needed

I11. DISCLOSURE OF THE INVENTION

[0016] The iliac bifurcation balloon catheter of the
present invention overcomes the limitations of the devic-
es and methods as briefly described above.
[0017] According to the present invention, there is pro-
vided a balloon catheter as defined in appended claim 1.
[0018] The iliac bifurcation balloon catheter may com-
prise an inflation lumen that makes a one-hundred eighty
degree turnabout with an independently steerable
guidewire/balloon combination enclosed in an external
sheath with through wire capacity, an atraumatic tip and
the ability to launch/steer/inflate/deflate/recapture the
balloon in a retro direction.
[0019] The iliac bifurication balloon catheter guidewire
may transmission from an atraumatic tip to a kink resist-
ant stiffness in approximately five centimeters. The bal-
loon catheter is operable to access acutely angulated
side branches from an ipsilateral cutdown and may be
utilized to apply reasonably significant force to cross tight
lesions in side-branch arteries.
[0020] The iliac bifurcation balloon catheter may be
utilized to access other side branch arteries and to per-
form other functions. For example, the catheter may be
longer for accessing the renal arteries. The catheter may
be designed with a longer or shorter retro extension with
varying size diameters, with high pressure balloons, with
conforming balloons and with different balloon sizes. The
iliac bifurcation balloon catheter may be configured and
used as a delivery/expansion system for other devices,
e.g., stents, embolizing coils, occluding devices, drugs
and sensors. In addition, the balloon catheter may be
used to assist in determining side branch location and/or
angle as well as for a diagnostic or contrast media injec-
tion port.

IV. BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Figure 1 depicts a bifurcated prosthesis.
Figure 2a illustrates an ipsilateral insertion proce-
dure for a catheter.
Figure 2b shows a contralateral insertion procedure
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for a catheter.
Figure 3 depicts an iliac bifurcation balloon catheter
according to the invention.
Figure 4 illustrates an iliac bifurcation balloon cath-
eter deployed in an arterial system.
Figure 5 illustrates an iliac guidewire in accordance
with the invention.
Figure 6 shows a distal manifold in accordance with
the invention.
Figure 7 depicts components used in forming a heat
bond between first and second lumens and a cath-
eter tip in accordance with the invention.

V. BEST MODES FOR CARRYING OUT THE DE-
SCRIBED EMBODIMENTS

[0022] The iliac bifurcation (IB) balloon catheter of the
present invention may be employed as an accessory de-
vice to the Tributary™ Stent Graft System disclosed in
U.S. Patent No. 6,224,609 and incorporated by reference
herein. The IB balloon catheter may be utilized to facilitate
post-ballooning of the side-arm 15 of a bifurcated en-
dovascular prosthesis 10 illustrated in Figure 1, as nec-
essary per the discretion of the physician. Animal studies
and clinical studies have demonstrated that post-balloon-
ing prosthesis side-arms, may be desired in some cases.
One of the primary functions of the catheter system of
the present inveniton is to position a balloon within a pros-
thesis side-arm from an ipsilateral access site.
[0023] Since the internal iliac artery is a relatively small
vessel (approximately 5 - 8 mm), graft in-folding may cre-
ate flow disruptions that narrow the lumen. Ballooning
the side-arm prosthesis "irons" the fabric folds and ex-
pands the stents to fully oppose the vessel wall.
[0024] Accessing the internal iliac artery after implan-
tation of the bifurcated prosthesis is difficult using cur-
rently marketed balloon catheters. Figures 2a and 2b
show an ipsilateral and contralateral approach, respec-
tively, for positioning a balloon catheter in the internal
iliac artery using currently marketed balloon catheters.
(For clarity, the prostheses are not included in Figures
2a and 2b.)
[0025] Using an ipsilateral approach the balloon cath-
eter must traverse an acute bend and track back against
the direction it is being advanced (Figure 2a). Removing
the ipsilaterally positioned balloon is also difficult be-
cause the balloon must track around the acute bend with-
out snagging on the ends of the stents in the prostheses.
[0026] Using a contralateral approach (Figure 2b) the
catheter must track through a bifurcated prosthesis such
as the Ariba™ prosthesis developed by Teramed Corpo-
ration. The catheter would traverse up one prosthesis
leg, over the bifurcation, and down the opposite prosthe-
sis leg to access the internal iliac side-arm 15. Potential
risks while removing the balloon catheter include catch-
ing on stents and/or dislodging the bifurcated prosthesis.
[0027] In keeping with the present invention,as illus-
trated in Figure 3, the balloon catheter system of the

present invention includes a sheath 20 having a tip 23
disposed at one end and an internal iliac guidewire 25
attached to a balloon 27 to facilitate accessing the internal
iliac artery. The IB catheter is further provided with a
sheath marker 60, a hemostasis valve 62 and a proximal
stop 64.
[0028] The IB balloon catheter of the present invention
improves the post-ballooning procedure by simplifying
the ipsilateral approach. Internal or "retrograde"
guidewire 25 accesses the internal iliac artery from a fa-
vorable angle and eliminates tracking around an acute
bend (Figure 4).
[0029] The IB balloon catheter system preferably uti-
lizes the "retrograde" wiring technology developed for the
delivery system described in U.S. Patent No. 6,224, 609.
In the exemplary embodiment, a 2 cm x 8 mm balloon
27 follows guidewire 25 as it tracks through sheath port
30 and into a side-branch vessel 15. Preferably, radio-
paque markers indicate the location of sheath port 30
and the working length of balloon 27.
[0030] In keeping with the invention, guidewire 25 pref-
erably exhibits a rapid transition to an atraumatic tip 33
as best illustrated in Figure 5. The rapid transition mini-
mizes the length of wire extended into the hypogastric
artery during balloon placement. Because of this rapid
transition, the wire tip stiffness is comparable to a
0.89mm (0.035 inches) "J" type guidewire even though
the core wire diameter is preferably about 0.46mm (0.018
inches).
[0031] Guidewire 25 preferably has sufficient strength
and kink resistance to track the balloon into the internal
iliac artery. This wire stiffness transition may be attained
by tapering the wire from 0.1mm (0.004") diameter at tip
33 to 0.46mm (0.018") diameter over a 5 cm length. A
heat set bend is preferably provided at tip 33 of guidewire
25 to allow guidewire 25 to track out of sheath port 30.
The heat set bend also predisposes guidewire 25 toward
the internal iliac artery.
[0032] As illustrated in Figure 5, the heat set bend pref-
erably subtends an angle of between 60° and70° More
preferably, the heat set bend subtends an angle of about
65. Tip 33preferably includes a radiopaque marker, e.
g. , a platinum coil.
[0033] As illustrated in Figure 6, guidewire 25 is pref-
erably heat bonded to the end of the balloon shaft.
Guidewire 25 may extend through balloon 27 as far as
the junction of balloon shaft 42 and the catheter extension
40. The catheter extension 40 may be manipulated to
steer and extend guidewire 25 out of sheath port 30 and
into the internal iliac artery.
[0034] Balloon 27 is preferably heat bonded to the bal-
loon shaft 42. Balloon 27 preferably has a 2cm working
length and an 8mm diameter. The balloon is designed
for the low pressure application of "ironing" fabric folds
out of the side-arm of bifurcated prostheses. The intend-
ed working pressure is about three atmospheres. The
working length may be marked by first and second radi-
opaque markers, e. g. , platinum bands, swaged to the
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balloon shaft.
[0035] The catheter preferably has a central guidewire
lumen 37 (Figure 3) compatible with a 0.89mm (0.035
inch) guidewire for advancement of the catheter into the
body. An atraumatic tapered tip 23 may be incorporated
at the catheter leading edge. Tapered tip 23 provides
flexibility at the leading edge of the catheter and provides
a seal at the sheath end to protect sheath 20 from "catch-
ing" during catheter advancement.
[0036] Catheter tip 23 is preferably heat bonded to the
balloon shaft 42 and catheter extension 40 to form a distal
balloon manifold as illustrated in Figure 6. The distal man-
ifold heat bond creates a geometry that allows the cath-
eter to effectively "double-back" on itself. For example,
catheter extension 40 and balloon shaft 42 form a sub-
stantially U-shaped bend of about 180° at or near the
heat bond.
[0037] In accordance with an aspect of the invention,
the distal manifold may be formed by fusing catheter ex-
tension 40 and balloon shaft 42 in tip 23. As depicted in
Figure 7, in the construction process, a pair of wire man-
drels 44 and 46 may be snuggly inserted into a non-melt-
ing thin wall tube 48. First and second plastic tubes 50
and 52, respectively, may be slid onto wire mandrels 44
and 46 to within about .25" of non- melting tube 48. First
and second tubes may comprise, e.g., balloon shaft 42
and catheter extension 40. A heat shrinkable tube 54
may be slid onto the assembly over the non-melting tube
48 to about 1.6mm (1/16") past the ends of first and sec-
ond tubes 50 and 52. The assembly may then be heated
until the protruding tips of first and second tubes 50 and
52 begin to melt. While continuing to heat, wire mandrels
44 and 46 may be gently drawn until non-melting tube
48 sinks into the melted portions of tubes 50 and 52 and
approximately 1.6mm (1/16") into heat shrinkable tube
54. Heating should be continued until molten plastic flows
back around non-melting tube 48 and the tips of wire
mandrels 44 and 46. The assembly may then be cooled
and the wire mandrels removed. Thereafter the assembly
may be heat bonded to catheter tip 23.
[0038] In accordance with the invention, other meth-
ods of constructing the distal manifold are within the pur-
view of the skilled artisan in view of the foregoing disclo-
sure.
[0039] In the finished system, catheter extension 40
and the "doubled-back" balloon shaft 42 are enclosed
within sheath 20. Sheath 20 has a side port that allows
the guidewire and balloon to be tracked out of sheath 20
and then recaptured within sheath 20 by manipulating
catheter extension 40. The sheath port is preferably
marked with a platinum band for radiopacity.
[0040] As mentioned above, the IB catheter of the
present invention may be used to address graft in-folding
and open the side-arm of a bifurcated prothesis. To per-
form that operation, the IB balloon catheter of the present
invention may be advanced over a catheter guidewire
until a sheath marker 60 is positioned at the bifurcation
of the prosthesis (Figure 1). Sheath 20 is preferably held

stationary as catheter extension 40 is advanced through
hemostasis valve 62 to the level of proximal stop 64.
Catheter extension 40 may be rotated to steer guidewire
25 out of the sheath port 30. The catheter system may
be rotated to align sheath port 30 with the ostium of the
internal iliac artery.
[0041] While maintaining sheath position, catheter ex-
tension 40 may be retracted to advance guidewire 25 out
of sheath port 30 into the deployed side-arm prosthesis.
Retraction of catheter extension 40 is preferably contin-
ued until balloon 27 is appropriately positioned within the
side-arm 15.
[0042] Balloon 27 may be inflated by connecting an
inflation device to a balloon inflation port 66. Balloon 27
may be deflated and repositioned as required. After the
desired result has been attained, i.e., the side-arm has
been appropriately opened, balloon 27 may be deflated
by pulling a vacuum and the balloon inflation port is
closed.
[0043] While maintaining the position of sheath 20,
catheter extension 40 may be advanced to withdraw bal-
loon 27 and guidewire 25 from the artery into sheath 20.
Catheter extension 40 may be rotated to capture
guidewire tip 33, then retracted to reposition catheter tip
33 within sheath 20. The catheter may then be removed
from the patient.
[0044] Although shown and described is what is be-
lieved to be the most practical and preferred embodi-
ments, it is apparent that departures from specific de-
signs and methods described and shown will suggest
themselves to those skilled in the art and may be used
without departing from scope of the invention. The
present invention is not restricted to the paticular con-
structions described and illustrated, but should be con-
strued to cohere with all modifications that may fall within
the scope of the appended claims.

Claims

1. A balloon catheter comprising:

an external sheath (20) having a sheath port
(30);
a guidewire (25) that tracks through the sheath
port (30), the guidewire (25) having an atrau-
matic tip;
a moveable catheter extension (40) for steering
and extending the guidewire (25) out through
the sheath port (30);
a balloon shaft (42) joined to the guidewire (25)
and to the catheter extension (40)
a catheter tip (23) slidably engageable with the
external sheath (20), said catheter tip (23) being
fixed to at least one of the catheter extension
(40) and the balloon shaft (42); and a balloon
(27) connected to the balloon shaft (42).
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2. The balloon catheter of claim 1 further comprising
first and second radiopaque markers connected to
the balloon shaft (42) proximate to the ends of the
balloon (27).

3. The balloon catheter of claim 1 wherein the catheter
tip (23) is heat bonded to the catheter extension (40)
and the balloon shaft (42).

4. The balloon catheter of claim 3 further comprising a
non-melting tube heat bonded to the junction of the
catheter extension (40) and the balloon shaft (42).

5. The balloon catheter of claim 3 wherein the catheter
extension (40) and the balloon shaft (42) comprises
a bend of about 180° proximate to the heat bond.

6. The balloon catheter of claim 1 wherein the external
sheath (20) includes a radiopaque marker (60) to
indicate the location of the sheath port (30).

7. The balloon catheter of claim 1 wherein the
guidewire (25) has sufficient kink resistance to track
the balloon (27) through the sheath port (30).

8. The balloon catheter of claim 1 where the guidewire
(25) has a diameter that increases along the length
from the atruamatic tip.

9. The balloon catheter of claim 8 wherein the atrau-
matic tip comprises a bend that subtends an angle
of between 60° and 70°.

10. The balloon catheter of claim 9 wherein the atrau-
matic tip includes a radiopaque marker.

Patentansprüche

1. Ballonkatheter, der Folgendes umfasst:

eine externe Hülse (20) mit einer Hülsenöffnung
(30);
einen Führungsdraht (25), der durch die Hülsen-
öffnung (30) führt, wobei der Führungsdraht ei-
ne atraumatische Spitze aufweist;
eine bewegliche Kathetererweiterung (40) zum
Lenken und Ausfahren des Führungsdrahtes
(25) aus der Hülsenöffnung (30);
einen Ballonschaft (42), der mit dem Führungs-
draht (25) und der Kathetererweiterung (40) ver-
bunden ist;
eine Katheterspitze (23), die gleitfähig an der
externen Hülse (20) eingreifen kann, wobei die
Katheterspitze (23) an der Kathetererweiterung
(40) und/oder dem Ballonschaft (42) befestigt
ist; und einen Ballon (27), der mit dem Ballon-
schaft (42) verbunden ist.

2. Ballonkatheter nach Anspruch 1, der weiterhin eine
erste und eine zweite röntgensichtbare Markierung
umfasst, die mit dem Ballonschaft (42) nahe der En-
den des Ballons (27) verbunden ist.

3. Ballonkatheter nach Anspruch 1, wobei die Kathe-
terspitze (23) durch Wärmeverschweißen mit der
Kathetererweiterung (40) und dem Ballonschaft (42)
verbunden ist.

4. Ballonkatheter nach Anspruch 3, die weiterhin eine
nicht schmelzende Röhre aufweist, die mit der Ver-
bindung der Kathetererweiterung (40) und des Bal-
lonschafts (42) wärmeverschweißt ist.

5. Ballonkatheter nach Anspruch 3, wobei die Kathe-
tererweiterung (40) und der Ballonschaft (42) eine
Krümmung von etwa 180° nahe der Wärmever-
schweißung umfasst.

6. Ballonkatheter nach Anspruch 1, wobei die externe
Hülse (20) eine röntgensichtbare Markierung (60)
aufweist, um den Ort der Hülsenöffnung (30) anzu-
zeigen.

7. Ballonkatheter nach Anspruch 1, wobei der Füh-
rungsdraht (25) ausreichend knickstabil ist, um den
Ballon (27) durch die Hülsenöffnung (30) zu führen.

8. Ballonkatheter nach Anspruch 1, wobei der Füh-
rungsdraht (25) einen Durchmesser aufweist, der
sich entlang der Länge von der atraumatischen Spit-
ze ausgehend vergrößert.

9. Ballonkatheter nach Anspruch 8, wobei die atrauma-
tische Spitze eine Krümmung aufweist, die einem
Winkel zwischen 60° und 70° gegenüberliegt.

10. Ballonkatheter nach Anspruch 9, wobei die atrauma-
tische Spitze eine röntgensichtbare Markierung auf-
weist.

Revendications

1. Cathéter à ballonnet comprenant :

O une gaine extérieure (20) ayant un orifice de
gaine (30) ;
O un guide souple (25) qui passe à travers l’ori-
fice de gaine (30), le guide souple (25) ayant
une pointe atraumatique ;
O une extension de cathéter mobile (40) pour
diriger et étendre le guide souple (25) hors de
l’orifice de la gaine (30) ;
O un arbre de ballonnet (42) relié au guide sou-
ple (25) et à l’extension de cathéter (40)
O une pointe de cathéter (23) en prise par cou-
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lissement avec la gaine externe (20), ladite poin-
te de cathéter (23) étant fixée au moins à l’ex-
tension de cathéter (40) ou à l’arbre de ballonnet
(42) ; et un ballonnet (27) raccordé à l’arbre de
ballonnet (42).

2. Cathéter à ballonnet selon la revendication 1, com-
prenant en outre un premier et un second marqueurs
radio-opaques connectés à l’arbre de ballonnet (42)
près des extrémités du ballonnet (27).

3. Cathéter à ballonnet selon la revendication 1, dans
lequel la pointe de cathéter (23) est thermocollée à
l’extension de cathéter (40) et à l’arbre de ballonnet
(42).

4. Cathéter à ballonnet selon la revendication 3, com-
prenant en outre un tube non fusible thermocollé à
la jonction de l’extension de cathéter (40) et l’arbre
de ballonnet (42).

5. Cathéter à ballonnet selon la revendication 3, dans
lequel l’extension de cathéter (40) et l’arbre de bal-
lonnet (42) comprennent une pliure d’environ 180°
proche de la liaison thermique.

6. Cathéter à ballonnet selon la revendication 1, dans
lequel la gaine externe (20) comprend un marqueur
radio-opaque (60) pour indiquer l’emplacement de
l’orifice de gaine (30).

7. Cathéter à ballonnet selon la revendication 1, dans
lequel le guide souple (25) a une résistance à la pliu-
re suffisante pour suivre le ballonnet (27) à travers
l’orifice de gaine (30).

8. Cathéter à ballonnet selon la revendication 1, dans
lequel le guide souple (25) a un diamètre qui aug-
mente sur la longueur, en partant de la pointe atrau-
matique.

9. Cathéter à ballonnet selon la revendication 8, dans
lequel la pointe atraumatique comprend une pliure
qui sous-tend un angle compris entre 60° et 70°.

10. Cathéter à ballonnet selon la revendication 9, dans
lequel la pointe atraumatique comprend un mar-
queur radio-opaque.
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